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Selection of wood properties effective for predicting the end-uses
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Table 1. Wood properties used for analysis

Abbr., Property Abbr, Property Abbr, Property
SG Specific gravity IB Impact bending, HUE Hue
MV. V  Movement, volume work to failure VAL Value
MV. A Movement; anisotropy |BW Work to maximum load | CHR Chroma

in trans. directions in bending SBE BE/SG
COL Colory visual depth HS Hardness, side SBS BS/SG
BE Bending elasticity DUR Durability SCS CS/SG
BS Bending strength DRY Drying rate SS8S $S8,/8G
CS Compressive strength | SHK. T Shrinkage from green, | SCP. T CP. T/SG
SS Shearing strength tangential STS. T TS. T/SG
CP. T P.L. stress in trans, | SHK, R Shrinkage from green, | SBW BW/SG

compression radial
TS. T Tensile strength in CcuT Cutting resistance

trans. direction ABR Abrasion
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Table 2. Principal component analysis (Case I)

Principal component
z, z, z, z, 2,
Eigenvalue 11. 708 2. 975 1. 693 1. 253 1. 028
Contribution
ratio (%) 53.2 13. 5 7.7 5 7 4.7
Cumulative 53. 2 66. 7 74. 4 80. 1 84.8
contribution (%) ’ : ’
Property Factor loading (FL)
SG 0.955° - 0. 080 0. 054 0. 087 0. 028
ABR —0. 933° 0.025 -0.035 -0, 060 -0, 027
BS V 0.918° -0, 047 0.036 0. 266 ~0. 030
CP. T 0. 904° 0.109 0. 290 -0, 036 - 0,167
BW 0. 892° 0. 206 0.167 0. 090 -0, 123
CS 0. 880° —0, 226 0. 059 0. 186 0. 035
SS 0.856° -0, 060 0. 195 0. 079 —0.089
TS.T 0. 854° 0. 485 0.124 - 0. 305 —0.165
CUT -0, 827° 0. 084 —{.149 0. 020 -0.015
HS 0. 826° 0. 160 0. 180 -0, 038 0.135
BE 0. 810° -0, 0562 -0, 154 0. 355 -0. 001
DRY -0, 788° 0. 122 -0, 108 0. 093 -0, 226
IB 0.732° 0. 303 0. 096 0. 053 0.163
DUR 0. 323 —~0, 734° 0.277 0. 056 0. 221
VAL ~Q. 445 0. 713° 0. 305 0. 340 —-0. 121
CHR -0, 220 -0, 324 . -—0.194 0. 789° -0, 068
MV. A -0, 301 0. 427 0. 061 0.116 0. 849°
MV.V 0.585%* 0.546 * ~0. 346 0. 105 0. 004
COL 0. 584 % —0. 465 . 0.091 ~0. 315 0.120
SHK. R 0..675% 0. 202 ~0, 614 * -0. 117 —@. 128
SHK. T 0. 560 % 0. 412 —0.616 % —0. 062 0.169
HUE -0. 399 0. 649 * 0. 569 * 0.073 -0, 068

° |FLI=0.7, * 0.7>|FLI=0.5
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Figure 1. Relation betweenfaﬂncipal componeﬁts (21, z}, z3) and loading factors for
wood properties -(Case I). " Abbr. see Table L
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Figure 2. Relation between principal components (z;, 23, 23) and ldading factors for
wood properties (Case II). Abbr. see Table 1.
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Table 3. Principal component analysis (Case II)

%3 TREFEMMLE Loy

Principal component
2, Z, 2y PN 2 2
Eigenvalue 6. 924 3. 108 2. 498 1. 835 1. 265 1. 047
Contribution
ratio (%) 34. 6 15. 5 12, 5 9.2 6.3 5 2
Cumulative
contr ibut jon (%) 34. 6 50, 2 62. 7 71.9 78. 2 83.2
Property Factor loading (FL)
SG 0. 906° —0.091 0. 029 -0, 011 -0.229 0. 105
ABR -0, 905° 0.034 -0, 133 0.013 0. 289 - 0. 049
cuT -0. 820° 0. 091 0.010 -0.073 0. 302 -0.036
DRY -0, 795° 0. 092 0. 068 0.023 0. 354 0.117
STS. T 0. 765° 0.558 % | —0.330 0. 103 0.239 —-0.244
SCpP. T 0. 755° -0, 098 -0. 181 0.410 —0. 038 0.240
SHK. R 0.718° 0. 269 0. 180 -0.396 0. 310 0. 094
DUR 0. 315 -0, 732° 0. 041 0.212 -0. 186 —0. 021
SBS 0. 201 0.068 0.838° 0. 250 - 0. 004 -0. 078
SBE -0.300 0. 046 0. 791° —0. 170 0. 039 -0, 201
SCS -0.121 - 0. 391 0.754° 0. 135 -0, 076 —0. 239
CHR - (0. 268 - 0. 304 0. 271 -0, 019 0. 056 0.829°
MV.,V 0.565* 0. 567 * 0. 269 ~0. 266 -0. 016 0.176
" VAL -0, 540 * 0.634 % 0. 097 0. 275 -0, 283 0.216
SHK. T 0.582 * 0. 452 0.166 -~0. 519 % 0.090 0. 062
COL 0.621 * | —0. 469 - 0. 057 0. 079' 0.047 -0. 110
HUE ~0, 481 0.595% | -0, 108 0. 451 —~0.329 - 0. 045
58S 0. 263 0. 184 - 0. 088 0. 657 * 0. 499 0.013
MV. A —0. 363 0. 354 -0, 140 —0.235 —0.516% | —0.054
SBW 0. 475 0. 488 0. 453 0. 468 ~0. 009 0.049
SIFLI=0.7, * 0.7>{FL{=0.5
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Table 4. Classification of wood properties to discriminate the end-use

Group k lgfz;crtv Properties included : Relating nature Note ™
; -
1 -1t l'st, BE, BS, CS%, S8, T8 T, Solid volume | I~ 2, 11- 2z
BW, 1B, HS, DRY, CUT, ABR,
SCpP. T, STS.T
2 g VAL COL, DUR, HUE, VAL fl':x(mcti\'c‘a‘ [ R PP §
-3 MV.V MV.V: SHK.T, 3SHK.R Dimensional change i E-FU § -
4 $BS 8BS, SCS8, SBE . Mechanical property of | 1 %,
cebl~wall i
5 CHR | CHR ? 1= 2
[ MV, A MV, A Anisotropic shrinkage
7 x CEEI |85 ?

* T: Case I, II: Case II
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BENDB S =TS MBI ERENBEBLNE 7 v— 7T, REBWEEE LT
DUR #8hhk 0 d LR, RICEM LPd v VAL 28AK, MV.V TREXH
B0 P EEALIC BR T ARk, SBS TR AN B /v — P I HIEEE Bk D J1 8 0 Mk
%ﬁ?%%%ﬁ@fm%oCM{MVA‘%Siw@h@&”~7m%%§%“hﬁ?,CHR
WAt DUk A S F W LT B DS, MV. A, SSS i iit: & b 2 BE DB NS 5

4.2 HsofiE]

3. 2R U MBS O B AZ S & LT, 4 1T TRAZ R BRI EH - TR DO TOHE]
DM RIS o too WHRE LAcDR2 AR LR R L, Uh SRR LTRIBED
BOMEEESRAOHRT, 7o—) vy, ERER, RUMH - 83TH2

MU E LTRE 4 IRT 7T HONEREY @ﬂKSG®ZLSG2rMKLoChi4Nm
TRtz LS SC D 2| EHBEBHNEEL NI MBS A, SCo2rRXoEEiLD,
SG it AMHEERTHRMERDLBARCHIST R ENTELNETH L. T, WBFK
B n s s sTREBORESED S bIEOHMMESELNZEOBERINB DT, &4
FLHAR LT NTOEEESTHINPEBIRD 5N B H T TRV,

PIF, 77—y, ERER, RO @B OO TIN Ui RERT £5 1K,



248

Table 5. Property means on both used and unused species for proper end-uses

Flooring ngh class Box & crates
Property jelnery Total
Used Unused Used Unused | Used Unused
SG 565 3.81 5,14  4.29 | 3.26 502 | 4.55
MV.V 5. 07 501 4. 49 5 28 4.81 5 12 503
MV. A 4. 67 5 72 4. 51 5 65 6.19 4,98 5.30
VAL 4.33 5 87 4,31 5. 66 6.32 4.86 525
CHR 5. 35 4. 89 5 74 4. 78 4. 97 5. 11 5.07
SBS 5. 37 5 16 5. 34 5. 20 4.94 5. 36 5. 24
S8S 5. 20 514 5.29 511 5 06 5.20 5 17
Table 6. Canonical discriminant function coefficients
for und-uses
2’];:;:::?;) Flooring Hijiihn;:rl;ss Box & crates
SG I —1.544 1.302
MV.V -0.193 0. 338 —
MV. A 0.132 E— ~0.152
VAL ——— 0. 255 -0.136
CHR 0.168 —~0.246 e
SBS — — —
SSS —_ —— —
SGZ* - 0. 0869 0.129 — 0. 0798
Constant - 1.190 2.248 —~ 2. 556
Mean score
Used 1.04 -~0.94 © —1.08
Unused -0.70 0. 41 0. 40

* §G2: Square of SG
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Figure 3. Histogram of discriminant score in proper end-uses. (Number of species in brackets)
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Résumé

This paper deals with a process to find the suitable end-use for less-known species by
use of fewer qualitative indices. From the quality data of 332 species, 29 wood properties
were classified to four property groups and three independent properties based on the
correlation among the properties by means of a principal component analysis. Each group
consists of the properties governed by the same factors. They are specific gravity,
volumetric movement and its anisotropy in transverse directions, value and chroma as
color characteristics, specific bending strength, and specific shearing strength. A discri-
mination analysis was applied on such end-uses as flooring, high class joinery, and box
and crates, where the selected properties mentioned above were used as the discrimating
variables. The results indicate that discrimination whether a certain species is suitable
for the proper end-use can be achieved by this method. Better judgement will be ex-
pected, however, if additional data for decorative properties and informations on econo-
mic situation are available.





